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本文对 2 株植物内生炭角菌 NCY2 菌株和 290 菌株的次级代谢产物进
行了初步研究。以 PDB（Potato Dextrose Broth）为发酵培养基，分别发酵
制备 25L NCY2 菌株发酵液和 290 菌株发酵液。采用硅胶柱层析、中压反相
柱层析、Sephadex LH-20 凝胶柱层析等方法从其发酵产物中分离鉴定了 10
个化合物，其中有 4 个为新化合物。 
对 NCY2 菌株的次级代谢产物进行了分离纯化，通过核磁共振和质谱分
析，鉴定了 3 个化合物的结构，均为已知化合物。 
对 290 菌株的次级代谢产物进行了分离纯化，通过核磁共振、质谱分析，
鉴定了 7 个化合物的结构，其中有 4 个化合物为新化合物。其中 DCB6 为
4-n-butanyl 2-(E)-pentylidene-3-methylbutanedioate；DCB9 是一个新型 L-
鼠李糖，命名为 Phenethyl -L-rhamnoside；DCB2 和 DCB8 是新的
Pimarane 类二萜，DCB7 也属于 Pimarane 二萜，此前有文献报道利用有机
合成的方法合成出该结构的化合物，本研究首次证实其在天然产物中的存
在。 
采用形态学和分子生物学的鉴定方法对 NCY2 和 290 菌株进行了鉴定。





















The unmet need for new and effective drugs to provide assistance in all 
aspects of the human health is ever growing. Drug resistance in bacteria, the 
appearance of lifethreading viruses, the recurring problems with disease in 
persons with organ transplants, and the tremendous increase in the incidence 
of fungal infections in the world’s population all underscore our inadequacy to 
cope with medical problems. Endophytes, especially endophytic fungi, are 
relatively unstudied and potential sources of novel natural products for 
applications in medicine, agriculture, and industry. 
In this study, the secondary metabolites of two endophytic fungal 
strainswere studied. Using column chromatography over silica gel, 
middle-pressure column chromatography over reversed-phase C-18 silical gel 
and Sephadex LH-20, 10 compounds including 4 new ones, namely DCB2, 
DCB6, DCB8 and DCB9, were isolated. 
The secondary metabolites of the strain NCY2 were studied and 
structures of 3 compounds were elucidated by extensive spectroscopic data 
analyses. They are named YYD1, YYD2 and YYD3, respectively. These three 
compounds are which have been isolated and studied previously. 
The secondary metabolites of the strain 290 were studied and structures 
of 7 compounds were elucidated by extensive spectroscopic data analyses. 
They are named DCB1, DCB2, DCB3, DCB6, DCB7, DCB8 and DCB9, 
respectively. There are four new compounds which are isolated for the first 
time. They are DCB2, DCB6, DCB8 and DCB9. DCB6 is named 
4-n-butanyl-2-(E)-pentylidene-3-methylbutanedioate; DCB9 is named 
Phenethyl-L-rhamnoside; What’s the most interesting is that DCB2 and DCB8, 
















The strains NCY2 and 290 were identified by morphological and molecule 
biological methods. The result indicated that the strain NCY2 and 290 
belonged to Xylaria sp.. 
In conclusion, our study indicated that endophytic fungi were valuable 
resources for novel metabolites with antimicrobial, antitumor and antioxidant 
activities. 
 































表 1. 一些天然产物来源的新活性化合物 (2005-2007)[1] 
Table 1. Selected new bioactive compounds derived from natural 
products. 
Compound name Compound class Therapeutic activity 
Platensimycin 1 Pentacyclic ketolide Anti-bacterial: Fab F/H inhibitor 
Trichamide Cyclic peptide Not reported 
E-02301 Linear polyketide Anti-fungal 
ECO-837, 492, 975 Alkenyl furanone Redox inhibitor 
ECO-0501 Quanidyl furanone Anti-bacterial 
Aspoquinolones A-D Quinolone alkaloid Oncology: cytotoxic agent 















GE81112 Tetrapeptide Anti-bacterial 
Phomallenic acids A-C Acetylenic allene Anti-bacterial: Fab F/H inhibitor 
Sch210972 Tetramic acid Anti-viral: CCR-5 inhibitor 
Moriniafungin 2 Sordarins Anti-fungal 
Marinomycins A-D Macrolide Anti-bacterial/anti-tumor 
Sphenadilactones A & B 3 Nortriterpene Anti-viral: HIV 
Lariatins A & B Cyclic peptide Anti-mycobacterial 
Biselides A-E Macrolide Anti-tumor 
Amygdaloidins A-L 4 Diterpenes Oncology: cytotoxic agent 
Cyanosporasides A & B Sordarins Oncology: cytotoxic 
Culicinins A-D Linear peptide Oncology: cytotoxic agent 
Belamide A Tetrapeptide Oncology: cytotoxic agent 
Cortistatins A-D Steroidal alkaloids Anti-angiogenic 
Sorbicillactones A & B Sorbicillinoid Oncology: cytotoxic agent 
Flueggenines A & B Alkaloid Oncology: cytotoxic agent 
Oblongifolins A-D Benzophenone Oncology: cytotoxic agent 
Grandisines A & B Alkaloid δ-Opioid receptor 
Actinophyllic acid Alkaloid Fibrinolysis inhibitor 
Penifulvin A Sesquiterpene Insectidical 
Banyasin A/Banyasides A & B Modified peptide Cardiovascular: trypsin/thrombin inhibitor 
Sespendole Alkaloid 
Cardiovascular: lipid droplet synthesis 
Inhibitor (arteriosclerosis) 
Arboflorine Alkaloid Not reported 
Exiguolide Macrolide Sea urchin fertilization inhibitor 
Iminotetrasaccharide Saccharide β-D-Glucuronidase inhibitor 
Globularioside Iridoid glucoside Anti-oxidant 
Psoracorylifols A-E Small molecule Helicobacter inhibitor (peptic ulcer) 

















Merck 公司的科学家从 Streptomyces platensi 中分离到一个小分子化合物
Platensimycin（1）(MW = 441.47 Da)，它同时具有体内和体外的广谱抗革兰氏
阳性菌株的活性，活性很强，且无可观察到的毒性[3]。对其作用机理进行深入分








Moriniafungin（2）是从真菌 Morinia pestalozzioides 分离得到，属于 sordarin






W. L. Xiao 等从中草药 Schisandra sphenanthera 中分离到两个降三萜























G. Corea 等从植物大戟 Euphorbia amygdaloides L. (Euphorbiaceae)中分
离到 12 个 jatrophane 型二萜 amygdaloidins A-L（4），它们的共同特征是含有







Wall 和 Wani 从短叶红豆杉 Taxus breVifolia 中分离到 taxol（5），并通过 X

























图 1 taxol 的 T 活性构象 




















1.3. 2005-2007 进入临床的天然产物类药物 
    2005年至2007年期间，总共有13种天然产物类药物获准进入临床使用 (表
2)，其中 5 种是纯天然产物，6 种是半合成天然产物，2 种是天然产物衍生物[10]。 
 
表 2. 2005-2007 获准进入临床的天然产物类药物. 
Table 2. NP-derived drugs approved from 2005 to 2007. 
Year Generic name  
(trade name) 
Lead compound Classification Disease area 
2005 dronabinol/cannabidol 
(Sativex) 
dronabinol/cannabidol NPs pain 
2005 fumagillin (Flisint) fumagillin NP antiparasitic 
2005 doripenem 
(Finibax/DoribaxTM) 
thienamycin NP-derived antibacterial 
2005 tigecycline (Tygacil) tetracycline semi-synthetic NP antibacterial 
2005 Ziconotide (Prialt) ziconotide NP pain 
2005 Zotarolimus  
(EndeavorTM stent) 
sirolimus semi-synthetic NP cardiovascular 
surgery 
2006 anidulafungin 11 
(EraxisTM/EcaltaTM) 
echinocandin B semi-synthetic NP antifungal 
2006 exenatide (ByettaTM) exenatide-4 NP diabetes 
2007 Lisdexamfetamine 
(VyvanseTM) 
amphetamine NP-derived ADHD 
2007 retapamulin 
(AltabaxTM/AltargoTM) 
pleuromutilin semi-synthetic NP antibacterial 
(topical) 
2007 temsirolimus (ToriseTM) sirolimus semi-synthetic NP oncology 
2007 trabectedin (YondelisTM) trabectedin NP oncology 
2007 ixabepilone (IxempraTM) epothilone B semi-synthetic NP oncology 
 
    在这 13 种药物中，retapamulin（7）、trabectedin （9）和 ixabepilone（11）
是新类型的人用药。 
    Retapamulin 是真菌代谢产物 pleuromutilin 的半合成衍生物，它通过结合
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